
Publications :: Synthesis

1. Extensible Program Synthesis

Ewen Denney, Jon Whittle, "Combining Model-driven and Schema based Program
Synthesis," Proc. UMSS'2004: 1st Int'l Conf. on the Applications of UML and MDA to
Software Systems, Las Vegas, NV, pp. 207-211, June 21-24, 2004.
[papers (PDF, 117K), (Postscript, 174K)]

Back to Top

2. AutoBayes: Synthesis of Data Analysis Software

Bernd Fischer, Johann Schumann, "Applying AutoBayes to the Analysis of Planetary
Nebulae Images (Extended Abstract)," Proc. ASE 2003: 18th IEEE Conf. on Automated
Software Engineering, Montreal, Canada, pp. 337-342, Oct. 6-10, 2003.
[paper (PDF, 153K)]

Bernd Fischer, Johann Schumann, "AutoBayes: A System for Generating Data Analysis
Programs from Statistical Models," Journal of Functional Programming vol. 13, no. 3, pp.
483-508, May 2003.
[papers (PDF, 398K), (Postscript, 677K)]

Bernd Fisher, Johann Schumann, "Automated Synthesis of Statistical Data Analysis
Programs," Proc. SDP'02: Workshop Science Data Processing, Greenbelt, MD, Feb. 26-28,
2002.
[paper (PDF,196K)]

Bernd Fischer, Thomas Pressburger, Grigore Rosu, Johann Schumann, "The AutoBayes
Program Synthesis System - System Description," Proc. CALCULEMUS 2001: 9th
Symp. on the Integration of Symbolic Computation and Mechanized Reasoning, Siena, Italy,
pp. 182-187, June 21-22, 2001.
[papers (PDF, 152K), (Postscript, 284K)]

Bernd Fischer, Johann Schumann, "AutoBayes: A System for the Synthesis of Data
Analysis Programs," Proc. NIPS 2000: Workshop on Software Support for Bayesian
Analysis Systems, Breckenridge, CO, Dec. 1, 2000.
[papers (PDF, 133K), (Postscript, 275K)]

Page 1
Copyright © 2004 NASA All rights reserved.



Wray Buntine, Bernd Fischer, Thomas Pressburger, "Towards Automated Synthesis of
Data Mining Programs," Proc. KDD'99: 5th ACM Int'l Conf. on Knowledge Discovery and
Data Mining, San Diego, CA, pp. 372-376, Aug. 15-18, 1999.
[papers (PDF, 220K),(Postscript, 459K)]

Back to Top

3. AutoFilter: Synthesis of State Estimation Software

Jon Whittle, Johann Schumann, "Automating the Implementation of Kalman Filter
Algorithms," TOMS: ACM Transactions on Mathematical Software, vol. 29, issue 5, Dec.
2004, to appear.
[papers (PDF, 305K), (Postscript, 273K)]

Grigore Rosu, Jonathan Whittle, "Towards Certifying Domain-Specific Properties of
Synthesized Code," Proc. VCL'02: Third Int'l Workshop on Verification and Computational
Logic, Pittsburgh, PA, pp. 46-56, Oct. 5, 2002.
[papers (PDF, 104K), (Postscript, 149K)]

Grigore Rosu, Jon Whittle, "Towards Certifying Domain-Specific Properties of
Synthesized Code- Extended Abstract," Proc. ASE'02: 17th IEEE Int'l Conf. on
Automated Software Engineering, Edinburgh, UK, pp. 289-294, Sep. 23-27, 2002.
[papers (PDF, 79K),(Postscript, 108K)]

Jon Whittle, Jeffrey Van Baalen, Johann Schumann, Peter Robinson, Tom Pressburger, John
Penix, Phil Oh, Michael Lowry, Guillaume Brat, "Amphion/NAV: Deductive Synthesis of
State Estimation Software,"Proc. ASE'01: 16th IEEE Int'l Conf. on Automated Software
Engineering, San Diego, CA, pp. 395-399, Nov. 26-29, 2001.
[papers (PDF, 129K), (Postscript, 2.85M)]
UNPUBLISHED LONG VERSION [paper (PDF, 2.82M)]

Johann Schumann, Peter Robinson, "[] or Success is Not Enough: Current Technology
and Future Directions in Proof Presentation," Workshop IJCAR 2001: Int'l Joint Conf. on
Automated Reasoning, Springer LNAI, no. 2083, Siena, Italy, pp. 702-710, June 18-23,
2001.
[papers (PDF, 1.6M), (Postscript, 3.1M)]

Back to Top

4. UML Synthesis

Jon Whittle, Richard Kwan, Jyoti Saboo, "From Scenarios to Code: An Air Traffic
Control Case Study," Proc. ICSE 2003: 25th Int'l Conf. on Software Engineering, Portland,

Publications :: Synthesis

Page 2
Copyright © 2004 NASA All rights reserved.



OR, pp. 490-495, May 3-10, 2003.
[papers (PDF, 209K),(Postscript, 499K)]

Jon Whittle, "Transformations and Software Modeling Languages: Automating
Transformations in UML," Proc. UML 2002: Fifth Int'l Conf. on the Unified Modeling
Language, Springer LNCS, no. 2460, Dresden, Germany, pp. 227-242, Sep. 30 to Oct. 4,
2002.
[papers (PDF, 254K), (Postscript, 398K)]

Jon Whittle, Johann Schumann, "Scenario-Based Engineering of Multi-Agent Systems,"
Chr. Rouff, ed., Formal Approaches to Agent Design, Springer, to appear.
[paper (PDF, 1.5M)]

Johann Schumann, Jon Whittle, "Automatic Synthesis of Agent Designs in UML," Proc.
FAABS 2001: First Int'l Workshop on Formal Approaches to Agent-Based Systems,
Springer LNCS, no. 1871, Greenbelt, MD, pp. 148-162, Nov. 1, 2001.
[papers (PDF, 249K), (Postscript, 472K)]

Johann Schumann, Jon Whittle, "Automatic Synthesis of UML Designs from
Requirements in an Iterative Process -Extended Abstract-," Proc. PMD'01: Workshop
for Precise Modeling and Deduction for Object-Oriented Software Development, Siena,
Italy, pp. 1-4, June 18, 2001.
[paper (PDF, 1.2M)]

Jon Whittle, Johann Schumann, "Generating Statechart Designs From Scenarios," Proc.
ICSE 2000: 22nd Int'l Conf. on Software Engineering, Limerick, Ireland, pp. 314-323, June
4-11, 2000.
[paper (PDF, 217K)]

Back to Top

5. Certifiable Synthesis

Ewen Denney, Ram Prasad Venkatesan, "A Generic Software Safety Document
Generator," Proc. AMAST 2004: 10th Int'l Conf. on the Algebraic Methodology and
Software Technology, Springer LNCS, no. 3116, Stirling, Scotland, pp. 102-116, July 12-16,
2004.
[papers (PDF, 176K), (Postscript, 213K)]

Ewen Denney, Bernd Fischer, Johann Schumann, "Using Automated Theorem Provers to
Certify Auto-Generated Aerospace Software," Proc. IJCAR 2004: Second Int'l Joint Conf.
on Automated Reasoning, Cork, Ireland, pp. 198-212, July 4-8, 2004.
[papers (PDF, 162K), (Postscript, 204K)]

Publications :: Synthesis

Page 3
Copyright © 2004 NASA All rights reserved.



Ewen Denney, Bernd Fischer, Johann Schumann, "Adding Assurance to Automatically
Generated Code," Proc. HASE 2004: 8th IEEE Int'l Symp. on High Assurance Systems
Engineering, Tampa, FL, pp. 297-299, Mar. 25-26, 2004.
[papers (PDF, 51K), (Postscript, 55K)]

Julian Richardson, Jeff Green,"Traceability Through Automatic Program Synthesis,"
Proc. TEFSE '03: 2nd Int'l Workshop on Traceability in Emerging Forms of Software
Engineering, Montreal, Canada, Oct. 7, 2003.
[papers (PDF, 38K), (Postscript, 169K)]

Ewen Denney, Bernd Fischer, "Correctness of Source-Level Safety Policies," Proc. FME
2003: 12th Int'l Symposium of Formal Methods Europe, Pisa, Italy, pp. 894-913, Sep. 8-14,
2003.
[papers (PDF, 234K),(Postscript, 285K)]

Grigore Rosu, Ram Prasad Venkatesan, Jon Whittle, Laurentiu Leustean, "Certifying
Optimality of State Estimation Programs," Proc. CAV 2003: Conf. on Computer Aided
Verification, Boulder, CO, pp. 301-314, July 8-12, 2003.
[papers (PDF, 165K),(Postscript, 586K)]

Johann Schumann, Bernd Fischer, Mike Whalen, Jon Whittle, "Certification Support for
Automatically Generated Programs," Proc. HICSS'36: Hawaiian Int'l Conf. on System
Sciences, Big Island, HI, pp. 337-339, Jan. 6-9, 2003.
[papers (PDF, 106K),(Postscript, 206K)]

Grigore Rosu, Jonathan Whittle, "Towards Certifying Domain-Specific Properties of
Synthesized Code," Proc. VCL'02: Third Int'l Workshop on Verification and Computational
Logic, Pittsburgh, PA, pp. 36-45, Oct. 5, 2002.
[papers (PDF, 104K),(Postscript, 149K)]

Grigore Rosu, Jon Whittle, "Towards Certifying Domain-Specific Properties of
Synthesized Code -Extended Abstract-," Proc: ASE'02: 17th IEEE Int'l Conf. on
Automated Software Engineering, Edinburgh, UK, pp. 289-294, Sep. 23-27, 2002.
[papers (PDF, 79K), (Postscript, 108K)]

Michael Whalen, Johann Schumann, Bernd Fischer, "AutoBayes/CC- Combining Program
Synthesis with Automatic Code Certification -System Description-," Proc. CADE-18:
Conf. on Automated Deduction, Springer LNCS, vol. 2392, Copenhagen, Denmark, pp.
290-294, July 27-30, 2002.
[paper (PDF, 156K)]

Michael Whalen, Johann Schumann, Bernd Fischer, "Synthesizing Certified Code," Proc.
FME'02: 11th Int'l Symp. on Formal Methods Europe, Springer LNCS, vol. 2391,

Publications :: Synthesis

Page 4
Copyright © 2004 NASA All rights reserved.



Copenhagen, Denmark, pp. 431-450, July 22-24, 2002.
[paper (PDF, 325K)]

Johann Schumann, "Automatic Synthesis of Safety-Related Software -Short Paper-,"
ACM SIGSOFT Software Engineering Notes, vol. 29, issue 2, pp. 105-108, Mar. 2002.
[paper (PDF, 1.4M)]

Back to Top

6. Amphion: Synthesis of Planetary Software and Animations, and Theory Compilation

For Educators

This paper describes an application of Amphion to support educational web sites.

For planetary scientists:

This paper describes an extension of Amphion/NAIF that generates science-opportunity
visualizations.

This is the basic Amphion/NAIF paper.

For computer scientists:

These papers describe deductive synthesis, the domain theory, the user interface, and
the architecture of the system.

This paper describes an extension that generates interactive search programs.

This paper describes Amphion's text-based interface and summarizes the main
concepts behind the client-server version of Amphion.

These papers describe automated compilation of domain theories.

This paper describes component understanding and reuse in the context of the NAIF
libraries and Amphion.
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